
Table 1. Projeet history of tbe Dynamic Undergmmd Stripping projeet  LLNL gasoline  spill  site cleanup

Phase Dates Objectives Accomplishments

vacuum Extrauion, ~881to > Exaact VSdOSe @SOb
Vadose Zone

> Pilot Test permitting  received.
contamination. > 2(XXI gallons lernoved

> Ev$fislt:,tion
EM 40 operations

> Biological activity  eonfinned
.

Clean Site ml to > Demonstrate >10,000 d~ steam zone
Engineering Test 9f91 establishment of steam e#k@~owater table

zone below water table. .
EM 50 > Evaluate and O@lIl@ > ERT, thermal  logging, and

‘monitoring, nnagmg tiltmeters demonstmtcd,  chosen
systems. for gas pad use.

> Gpdmize resistance > Individual electrode capaci
&&g elect.mde (Kraised from 20 kW to 2 kW.

. > Safe procedures established for
> Evaluate personnel and personneh no detrimental

environmental  safety. environmental effects.

Electrical Pre-Heat 11/92 to > Raise temperature  of
1/93

z Clay pm-heating accomplished.
Ckiy/sik hlyel’s 2@C so > M~~ ~tig to 700(2 in

EMSO o eratio~ conductivity  always clay layer.
EM 40 Reatment above steam-

tanperature  gravel > Safety measures and procedures
Facility F zones. adequate.
construction > Testtelecaimtriti@#.y  at >850 k W continuous power

$
achieved.

i ustrial area. > N&httime operations with
> Optimii  electrical daylight construction  of

heating methods. treatment facility.

1st Steam Pass g; to >Heattargetzon  es tosteam >U
T

r and Lower steam zones
temperature. eated to boiling point.

Joint EM4WEM50
operations

> Optin&e > ERT established as control system
monitoring/contml with 12 hr turnaround on 10
methods. planes/day.

> Evaluate treatment
procedures and fafllty.

> Quantify possible
deleterious  eff-
(such as contaminant
spreading).

> Demonstrate safe
handlhg of steam and
hot gasoline effluent.

> Non-contact thermal logger
demonstrated with no
hystmsis, 1000CY2 ft
gradients.

> Gasoline foupd to be mainly
nxovered m vapor phase,

F
reatly exceedhg capacity. No
Iquid phase free-product  “

recovered.
> No spreading of contaminant  to

outer momtdng wellsl
> Safe handling of steam and hot

gasoline.
>1700 gallons gasoline removed.
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Table 1. (Continued.)

.

.

2nd Steam Pass 5/93 to > Operate ~designed va r >100,000 yd3 heated to Wiling
7/93 trealment system WiJ?

lox capadty of first
point.

Joint EM4WEMS0 > Recovery rates in excess of 250
operations pass. gallday achieved.

> optimize
steaminghecovery > Tiltmeters  used for imaging of
technique to maximize

horizontal extent of steam
vacmun recovery. zones ftom individual wds.

> Heat H Which wae
> Most cool zones from 1st pass

fully heated to steam
iIISUffiCidy heated in
first pass. k

temperature  One “cold spot”
remained at (PC).

> Accuratdy measure > Fluxes measwed to *10 %
g~M&tifl&h; r

x accuracy, continuous
reduce uncertainty in’

monitonng s stems
cldemonstrate  .

total. recovery rate,,
co~h~~;:~momtor >4600 gallons gasoline removed.
g

Post-Test Drill-Back J9J to
Characterization

> Measwe soil > Soil concentrations  reduced
concentmtion  changes dramatically.
along six-hole cross-
sechon

> No
3

n@ing of Contaminant
EM 50 > Ascertain from soil

o y reward motion seen.
> Vadose zone completely clean

concentrations whether (< lppm)
spreading had occurred
(outside ori#nal > Saturated zone contaminant
contamination) remained around extraction

> Evaluate process cluster only.
effectiveness. > No significant soil changes.

> Exa#nuLmsible changes > Active rnicrobhl ecosystems at all
locations and soil temperatures

> Examine effects on up to 900C, makeup varies by
existing microbial soil temperate.
gasoline-degtilng
ecosystem.

Accelerated 10P3 to > Remove remaining free > Remaining  free- induct gasoline
Recovery and 1/’94 ~~:nspecially in removed (1 O& gallons).
Validation (AW . . . > Ground water concentrations of 5

> Make use of existini heat of 6 m Iated compounds
EM 40 Operations and high extraction rreduce to MCL.

rates to continue
removal.

> Benzene down to 100 ppb in
ground water.

> Elemm:.J heatw%lty/dlt > Sparging monitored with noble-
removal. gas trawls.

> Test
> Electrical heating maintained site

F
“rig, injection

w extraction.
soil temperatwes during
extraction.
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